A brief review is given of the decay b ! s in SUSY extensions of the Standard Model. It is found that the recent CLEO results put strong constraints on the parameter space of minimal N=1 Supergravity uni ed theory. Dark Matter analyses are also strongly constrained for > 0.
Introduction
Recently, the experimental situation on the measure- (1) where the rst error is statistical, the second error is systematic arising from uncertainty in yield, and the third error is also systematic arising from uncertainty in e ciency. In this paper we discuss the implications of these results for supersymmetric extensions of the Standard Model which depend very much on the value of the branching ratio predicted by the SM. Thus we begin by reviewing brie y the current status of the SM prediction for the b ! s decay.
To (3) is a mean of two signi cantly di erent evaluations; one which uses the t' HooftVeltman regularization and the second one which uses the naive dimensional reduction regularization. In view of this many workers prefer to use only the leading order (LO) prediction of SM, pending the full NLO evaluation in SM. In our analysis we shall choose the range given by equations (3) and (4). The reason for enumerating the uncertainties in the evaluation of B(b ! s ) in the SM is that many of these uncertainties are generic and similar uncertainties appear when one computes the branching ratio in models based on extensions of SM.
There are several ways in which one can carry out a SUSY extension of the Standard Model. These include the minimal extension, and the non-minimal extensions where either there is extra matter, or the gauge group is larger (such as L-R symmetric models) and variations there of 6]. Here we shall discuss only the minimal extension. The minimal SUSY extension (MSSM) consists of adjoining SUSY multiplets to the SU (3) We give now a brief description of the b ! s branching ratio in supergravity grand uni cation. Many analyses of this decay have appeared recently [12] [13] [14] [15] 11] . First the contributions of neutralino and gluino exchange are found to be typically small and we neglect these in our analysis. Charged Higgs make contributions which are always constructive relative to the W-exchange 12]. However, the chargino exchange contributions are very model dependent and can be either constructive or destructive [13] [14] [15] . An interesting phenomenon that surfaces is that B(b ! s ) can become very small even away from the exact SUSY limit due to cancellations among the W, charged Higgs and chargino exchange [14] [15] . In general the b ! s experiment constrains the parameter space of N=1 minimal supergravity [14] [15] . An important e ect relates to the sensitivity of the b ! s rate in the region when one is close to the Landau pole [14] [15] [16] . In this domain small variations in the input parameters such as m t ; G and tan can lead to large variations in the output quantites [14] [15] [16] .
Another interesting phenomenon relates to the e ect (1). However, analysis of reference (16) shows that the CLEO 93 bounds do not constrain the minimal SU(5) model very much. A similar results holds for the CLEO 94 result of equation (1) . One convenient way to quantify SUSY e ects is via the parameter de ned by
To leading QCD order and ignoring SUSY threshold e ects equation (2) also holds for the minimal N=1 supergravity extension with the only di erence that c 7 (c 8 ) in equation (2) (1), and using the range of SM values given by equations (3) and (4), we nd the following range for r SUSY : r SUSY = (0:46 2:2) (7) which has an average value of r SUSY = 1:33. An interesting phenomenon is related to the implication of equation (6) for the SUSY spectrum. Figure 1 exhibits the maximum and the minimum values of the low lying SUSY particles (the light Higgs, the light chargino and the light stop) as a function of r max where r SUSY is allowed to vary in the interval (0.46 r max ) and r max lies in the range given by equation (6) . One nds that SUSY mass bands exhibit a signi cant narrowing as r SUSY falls below 1. This phenomenon arises due to the constraint that one needs a light SUSY spectrum to cancel the e ect of the W and charged Higgs exchange and move r SUSY below the canonical SM value of 1. In conclusion, the CLEO results on b ! s put severe constraints on the parameter space of minimal supergravity and also signi cantly a ect SUSY dark matter analyses. Speci cally it is found that the neutralino relic density analysis for the case > 0 is signi cantly a ected. Also the maximum event rates for the detection of neutralinos in dark matter detectors are reduced for the > 0 case. However, discovery of supergravity via b ! s decay would require the full analysis of NLO corrections in supergravity theory including threshold corrections in the evolution of Wilson co-e cients due to di erent SUSY 19] thresholds, as well as signi cant further improvement in experiment.
